Study Design: Cross-sectional descriptive. Introduction: Hand injuries are highly prevalent, and the impact they have on physical, emotional, and functional adjustment is well recognized. Increasingly, adjustment to health conditions including hand injuries is being understood in terms of psychological variables. Purpose of the Study: To examine the role of illness beliefs and coping strategies in adjustment to hand injury. Adjustment was considered from a complete perspective including quality of life (QOL) and functional ability as well as mood and trauma symptoms. Methods: Cross-sectional survey whereby consecutive patients (n ¼ 65) attending the regional plastic surgery service with hand injuries were invited to complete a questionnaire assessing illness perceptions, coping strategies, QOL, hand functioning, depression, and trauma symptoms. Data were analyzed in SPSS (IBM Corporation, Armonk, NY) by correlation and then hierarchical regression analysis. Results: Illness perceptions and coping strategies were significantly related to the adjustment outcomes (hand functioning, QOL, depression, and trauma symptoms). Specifically, poorer adjustment was associated with more negative illness beliefs (r ¼ 0.31-0.47), greater use of denial (r ¼ 0.24-0.53), and avoidance-based (r ¼ 0.41-0.64) coping strategies.
Introduction
Hand injury is one of the most common injuries seen within a plastic surgery setting [1] [2] [3] and one that has the potential to have a significant impact on physical, psychological, and functional abilities. 4 Hand injuries typically result from unexpected and traumatic events that occur in a work or home environment. 5 A range of studies have documented the impact a hand injury can have on body image, psychosocial difficulties, employment and relationships, as well as mood. [6] [7] [8] [9] Given the wide-ranging impact a hand injury can have on an individual, developing a greater understanding of the factors that may help to promote adjustment in terms of biologic, psychological, and social adjustments would be beneficial. Most studies conducted with hand injuries have looked at maximizing physical recovery and adjustment in terms of medical or occupational therapy procedures. [10] [11] [12] [13] [14] [15] However, less is known about the other aspects of adjustment, namely the role of psychological variables. This is an important element to consider given not only the active role each patient plays in his or her own recovery journey 4 but also because psychological adjustment plays a key role in how an individual copes with the social, financial, and recreational challenges typically faced by those with a hand injury. 5, 7, 16 In trying to understand what influences or predicts who will experience difficulties with adaptation to this type of injury, previous studies have explored a range of variables including illness perceptions and mental health symptoms such as depression and trauma. 5, 16, 17 To date, there is a recognition that each of these elements are important; however, the research is still at early stages, and no firm conclusions have yet been drawn. Within the clinical health psychology literature, the common sense model (CSM) of illness representations by Leventhal et al 18 is
widely recognized as a robust model of adjustment, 19 which has been used in research with conditions such as irritable bowel syndrome, 20 Addison's disease, 21 Huntington's disease, 22 cancer, 23 pain, 24 and general traumatic injury. 25 The CSM proposes that individuals understand their condition in terms of the information available to them; this pool of information often includes pre-existing beliefs about the nature of their illness or injury; for example, from knowing others who have had the condition or through media representations of it. This initial understanding, or illness representation, informs their cognitive and emotional reactions to their diagnosis and determining their choice of coping style; for example, seeking support or engaging with prescribed treatment plans. The CSM proposes that the individual reviews or appraises their situation that may lead to an adaptation of their coping style or a shift in how they understand their condition. As new information becomes available, either through contact with professionals or other patients, or via their firsthand experience living with their condition, this is assimilated into their illness representation and may lead to a modification of their cognitive and emotional beliefs.
As the individual incorporates new information into this system, it changes how they perceive, and thus, how they react and adjust to it. Where their beliefs match the reality of their situation, this may help with adjustment; for example, positive motivation to engage in rehabilitation programs or to actively engage in positive coping strategies. In the short term, there is also evidence that unrealistically positive beliefs may be helpful in facilitating coping and adjustment. 26, 27 However, where new information is not integrated into the individual's belief system over the course of the recovery journey, unhelpful or unrealistic beliefs may arise that create difficulties with the adjustment process. Chan et al 4 concluded that at least during the acute stages of recovery, patients' illness beliefs do not appear to be related to the severity of their injury. They suggested that this may be due to overly optimistic expectations, which are likely to alter during the course of their recovery and may influence their engagement with rehabilitation therapy and their emotional adjustment. Indeed, Gustafsson et al 5 observed in their longitudinal study that a subset of patients did not report any psychological distress initially and then went on to develop increasing difficulties over the coming months and years. These patients ultimately were reporting the highest levels of psychological distress at the 10-year follow-up. It has been estimated that nearly everyone who sustains a hand injury will experience some symptoms of anxiety, depression, trauma, or adjustment difficulties, 16 with some studies reporting that up to 90% of hand injury patients report intrusive symptoms during the immediate weeks after an accident resulting in the injury. 28 It has also consistently been reported within the literature that psychological difficulties decrease during the acute phase of recovery; however, after the 3-month mark, they tend to remain stable 5, 29, 30 and thus provide an indication of those individuals who are most likely to benefit from additional support. Expanding on this, Williams et al 17 proposed that depression and trauma symptoms had a significant impact on an individual's adjustment to their hand injury. Using the 36-Item Short Form Health Survey (SF-36) 31 as a measure of functional health status and adjustment, they concluded that post-traumatic stress disorder and depression had a detrimental impact on an individual's adjustment to hand injury, particularly when they were comorbid; a conclusion that is supported in other articles. 32 The current evidence base for understanding an individual's adjustment to their hand injury supports the role of a range of variables and factors, including their illness beliefs, mood and trauma symptoms, coping style used, and how in tune these are with the functional severity of the injury. However, although previous studies have identified and discussed these factors, none have done so in an inclusive manner. It is possible to say that these factors are important, but their comparative role in this adjustment process has not been examined. The aim of this study then was to use the CSM as the basis from which to investigate the role of illness perceptions on adjustment to hand injury, where adjustment is understood in terms of emotional adjustment, coping, functional outcome, and quality of life (QOL).
Methods

Study design
All patients attending the plastic surgery clinic with hand injuries between May 2015 and March 2016 were invited to take part via a postal survey; research packs were also available on the ward, and 2 participants (3%) accessed them via this method. Each patient was invited to complete a set of 6 questionnaires. If their hand injury prevented this, then they could request an alternative method (phone or e-mail). Participants were excluded if they did not have a level of functional English. None requested additional support with completion of the questionnaires, and 1 participant requested an electronic version and returned it via e-mail.
Ethical approval was obtained before data collection commencing. In total, 62 participants were recruited to the study. A sample size of 62 is sufficient to detect an R-squared value of at least 0.3 in a regression with up to 17 predictors, with 80% power, using an alpha value of 0.05. 33 As all the final regression models exceeded an R value of 0.3, the regression analyses can be considered to be adequately powered.
Demographics
Consent was sought to access participants' medical records to obtain information about the participant's age, gender, marital status, time since injury (months), and if their injury was to their dominant or nondominant hand.
Measures
The Revised Illness Perception Questionnaire (IPQ-R) 34 is widely used within health and illness research to measure and identify illness perceptions. 35 It was derived from the CSM and as such is felt to be the most suitable measure to address illness perceptions within this study. The IPQ-R consists of 8 subscales with additional questions about the participant's perceived cause of their condition. In this study, an adapted version of IPQ-R was used where the term illness was replaced with hand injury. To minimize the number of items being included, only the 7 subscales directly asking about illness beliefs were included. The 7 subscales constitute 38 statements rated on a 5-point Likert scale (strongly disagree to strongly agree). Moss-Morris et al 34 reported that all 7 subscales have good internal consistency (Cronbach alpha, 0.79-0.89) and good test-retest reliability (with all correlations between the 2 time points greater than 0.5). This measure has been used within the hand injury literature and validated for use with this population. 4 The Revised Impact of Event Scale (IES-R) 36 was designed to build on the original IES, 37 and it has an additional subscale for hyperarousal to better represent the diagnostic criteria for a trauma diagnosis. 38 The IES-R consists of 22 items that form 3 subscales:
intrusion, avoidance, and hyperarousal. Each item is rated on a 0 (not at all) to 4 (extremely) Likert scale. The IES-R has been reported to have high internal consistency (Cronbach alpha: intrusion: 0.87-0.94; avoidance: 0.84-0.87; and hyperarousal: 0.79-0.91) and a test-retest reliability of 0.89-0.94. 38 The Patient Health Questionnaire 9 (PHQ-9) 39 is a standardized outcome measure for identifying a patient's mood and symptoms of depression. It has been widely used within physical health and primary care settings and is generally considered to be a reliable and valid measure of mood, specifically depression, with good internal consistency and test-retest results. 9, 39, 40 The PHQ-9 consists of 9 items designed to map onto the diagnostic criteria for depression in the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition). 41 Each item is scored on a Likert scale from 0 to 3 (0 ¼ not at all, 1 ¼ several days, 2 ¼ more than half the days, and 3 ¼ nearly every day) to indicate how much the individual has been bothered by each symptom in the past 2 weeks. Summed score can range from 0 to 27, with scores greater than 10 indicating the presence of depression.
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The Brief COPE 42 was chosen as a measure of participants' coping styles. The Brief COPE is a self-report measure consisting of 14 subscales totaling 28 items, which are scored on a 4-point Likert scale, where a higher score indicates greater engagement with that coping style. It has been reported to have good reliability and validity. 43 45 is a measure of functional ability in an individuals' arm, shoulder, or hand and is used as a measure of functional recovery and adaptation within the hand injury literature. 9 The QuickDASH consists of 11 items; 8 addressing function and 3 addressing symptoms such as pain. As a brief version of the well-established Disabilities of the Arm, Shoulder and Hand measure, 46 the article by Angst et al 47 reviewing both measures importantly found that both had comparable test-retest reliability. Similarly, they reported excellent internal consistency with Cronbach alpha values of 0.97 for the Disabilities of the Arm, Shoulder and Hand measure and 0.92 for the QuickDASH. The QuickDASH also functions as a measure of a participant's current perception of pain. Although this forms part of the overall Quick-DASH score, it can also be considered as an independent score and therefore serve as a pain measurement. The Medical Outcome Study SF-36 38 is one of the most commonly used measures of health-related QOL within health care research, including hand injury populations. 17, [48] [49] [50] [51] [52] It has been reported as a valid measure that is responsive to changes in health status over time. 50 It consists of 8 domains that are converted into 2 component scores: Physical Component Score (PCS) and Mental Component Score (MCS); a higher score indicates better functioning in both components. The internal consistency has been reported as greater than 0.7 across all domains. 50 Failde and Ramos 50 also support the instrument's construct validity.
Analysis
All data were entered into SPSS, version 22 (IBM Corporation, Armonk, NY). Cluster analysis was performed with the IPQ-R data to identify participants who held similar illness beliefs. Milligan's 2-stage method was used. 53, 54 It is an ideal method for illness perception research 55, 56 as it enables the results from the IPQ-R to be condensed to enable greater clarity within the analysis and clusters of those who respond similarly to be identified. A hierarchical cluster analysis (Ward's clustering method) was run to identify the number of clusters as determined by squared Eucildean distance. By consulting the dendrogram and agglomeration schedule to clarify the presence of any valid clusters, 2 clusters were identified that indicated there were 2 types of responders within this data set, based on their IPQ-R answers; description of these clusters is summarized in Table 1 . Correlational analysis was then conducted to identify relationships between the variables and to inform subsequent hierarchical linear regression models. An absolute correlation of r ¼ 0.2 or greater (which was significant at the .05 level) was considered large enough to indicate a potentially meaningful relationship between the variables and therefore included in the subsequent regressions. Although a correlation coefficient of 0.2 is considered small, independent variables can have larger relationships with the outcome variables in the context of a regression, so a small correlation was chosen to ensure that no potentially meaningful findings were missed in the regression analyses.
Results
Demographics
Of the 65 patients recruited, 60% (n ¼ 39) were males, and the mean age was 54 years with a range from 18 to 86 years. Thirty-five (54%) were married, and 38 (58%) sustained an injury to their dominant hand. Two participants (3%) had sustained their injury in the past 3 months, 45 (69%) had sustained their injury between 3 and 12 months previously, and 18 (28%) had sustained their injury more than 12 months previously.
Perceptions of hand injury
As described previously and illustrated in Table 1 , the results for the IPQ-R were summarized using cluster analysis to produce 2 clusters; 63 participants completed the full IPQ-R. Cluster 1 contains 30 participants (48%) who believe that their injury will be longer lasting, have recurrent difficulties, and have more negative consequences. They report lower levels of personal control and have moderate belief in the ability of their treatments to manage their injury. They report similar levels of understanding of their injury to cluster 2; however, they report significantly higher negative emotional responses to their injury. In contrast then, cluster 2 contained 33 participants (52%), and this cluster was found to share illness beliefs relating to more positive outcomes such as their injury having less negative consequences and lasting a shorter more acute period. They felt both their surgery and their own behavior would have a positive influence on their recovery journey, and they reported less negative emotional reactions to their injury.
Coping styles
Fifty-two participants (80%) stated never using denial in terms of managing their injury, and conversely, the highest endorsed coping style was acceptance with 60 participants (92%) stating that they use this to some degree, and more than a third stated that they use this coping style a lot of the time. Results are summarized in Table 2 .
Adjustment outcomes
Adjustment was measured in terms of functional ability, QOL, depression symptoms, and trauma symptoms; the results of these measures are summarized in Table 3 . In relation to physical functioning (QuickDASH), a higher score indicates a greater level of self-reported impairment. Only 2 (3.1%) participants reported no impairment. A higher score on the IES-R similarly indicates higher level of self-reported trauma symptoms; 11 (17%) participants rated themselves within the clinical range with 9 (14%) rating their trauma symptoms in the extremely high range. For the PHQ-9 scale, a higher score indicates more self-reported depression symptoms; most (61%) rated themselves as having none or minimal symptoms with 10 participants (16%) indicating that they are experiencing moderate to severe symptoms of depression. For QOL (SF-36), a higher score indicates better functioning on each health state.
Correlations
The relationships between all potential covariates and all outcome variables were assessed using correlation coefficients. Covariates with an absolute correlation of r ¼ 0.2 or greater with an outcome variable were included in the subsequent regressions, summarized in Table 4 .
Regression
Hierarchical linear regression was carried out to investigate which independent variables explain the variance of 5 criterion variables: QOL (PCS and MCS), trauma, depression, and functional ability. Demographic variables were entered in the first block, followed by the illness perception clusters and coping variables in the second block. The variable with the lowest standardized regression coefficient was then eliminated, and the model run again. This iterative process was continued until the adjusted R-squared value was maximized. Only the final regression model is presented for each outcome variable (Table 5 ). All assumptions of regression were checked and met. During this process, 1 case was deemed a high leverage point (using Mahalanobis distance) for all regressions and was, therefore, omitted from the analyses.
Quality of life
In relation to the SF-36 PCS, demographic and medical variables explained 2.4% of the variance, with the psychological variables explaining an additional 28%. Those individuals reporting better PCS used less venting as a coping strategy and were more likely to have a dominant hand injury. For the MCS regression, all explained variances were attributable to psychological variables. Those participants reporting better MCS used less venting as a coping strategy.
Depression
No demographic variables were included in the final regression model with depression as the outcome. Psychological variables explained 56.3% of the variance in depression. Participants reporting higher rates of depression symptoms also reported increased use of denial and less use of instrumental support coping strategies. In terms of their illness perceptions, they identified more strongly with cluster 1.
Trauma
Demographic and medical variables explained 26% of the variance in trauma symptoms, with psychological variables explaining an additional 41.1%. More severe trauma symptoms were reported by younger participants who reported more use of self-blame, denial, seeking emotional support, self-distraction, and venting as coping styles, whereas using less instrumental support, positive reframing, and behavioral disengagement.
Hand functioning
Almost 17% of the variance in hand functioning was explained by demographic and medical variables, with psychological variables explaining an additional 24.8%. Higher subjective severity ratings were predicted by less time having passed since the injury.
These participants also reported greater use of emotional support as a coping strategy.
Discussion
This study sought to examine the role of illness perceptions and coping on adjustment to hand injury in terms of mood and trauma symptoms, QOL, and functional outcomes.
There is emerging evidence that the occurrence of both depression and trauma symptoms in individuals with hand injuries predicts poorer adjustment. 17 In this study, 14% met diagnostic criteria for depression and 16% met diagnostic criteria for post-traumatic stress disorder according to the guidance for the measures used. [36] [37] [38] [39] This is somewhat lower than other studies in the area. 17, 32, 57 This may suggest that due to the self-selecting nature of the study, those who were struggling the most after their injury did not opt into the study, and the results are based on a group who are generally coping better than average. It may also suggest that, as 81% of the participants sustained their injury within the past 18 months, they may still be somewhat optimistic about their recovery and still engaged in recovery therapies. However, the consensus from the longitudinal studies conducted in relation to hand injuries is that most individual's illness beliefs and depression or trauma symptoms remain stable from 3 months after injury. 5, 16, 29 After 3 months, it appears that the feedback loop of the CSM has achieved stability, whereby the new information about their injury has been incorporated into their belief systems, and a stable pattern of coping has been identified. It is also worth noting that a third reported at least mild depression symptoms and a fifth reported trauma symptoms that the measure describes as being of clinical concern. In terms of identifying those patients more likely to experience these difficulties and who may warrant closer observations or consideration of psychological intervention, the regressions reveal that younger people who express more negative beliefs about their injury (cluster 1) and who appear to be using coping strategies, such as denial, avoidance, or self-distraction, seeking more emotional support, and who have internalized a degree of self-blame in relation to their injury are more at risk of experiencing depression and trauma symptoms. Poorer QOL was found to be associated with a venting coping style even after medical and demographic variables had been taken into consideration. A relationship between venting and poor QOL has been found for other conditions. 58, 59 Therefore, it could be that participants reporting greater difficulties with their physical and mental QOL were consequently saying things to try and express their negative feelings, or it could be that using venting as a coping strategy has a negative impact on perceptions of QOL. The direction of the relationship cannot be discerned from the current data.
Although it is perhaps less surprising that QOL, mood, and trauma outcomes are significantly associated with the psychological variables proposed by the CSM, it is striking that functional outcomes, including experience of pain, are also significantly associated with psychological variables. Interestingly, 41.5% of the variability found in this measure was explained by the illness beliefs and coping styles, where greater functioning impairments were related to, in particular, greater use of emotional support. Bot et al 9 reported that psychological variables were the greatest predictor of disability within their population and suggested that this was due to patients' self-efficacy and belief in their own ability to cope with and manage their hand injury. Chan et al 4 similarly
found that within their hand injury population there was correlation between neither the objective severity of the injury and the subjective severity nor the patient's illness perceptions. The CSM suggests that the nature of the injury or illness may be less important than the individual's perception of it and their evaluation of their ability to cope with it. These results indicate that this may well be the case. It would be important, then, for future research to conduct longitudinal and qualitative studies to clarify this further.
Clinical implications and future research
These results support previous studies and endorse the CSM as a framework from which to better understand and conceptualize a patient's adjustment to their hand injury. The model proposes that it is important to identify and optimize an individual's beliefs about their condition and subsequently enable them to use the most helpful coping strategies to maximize their adjustment. If indeed this theory holds true, then it is possible that early intervention such as education and adjustment work may benefit individuals' long-term adjustment by optimizing their perception of their injury and assisting them to develop helpful coping strategies.
This study identified that up to a third of patients may be experiencing difficulties in relation to depression and trauma, a figure that may actually be a conservative estimate based on the self-selecting nature of the study. Drawing on the work by Williams et al, 17 this may suggest that a significant proportion of the hand injury population is at increased risk for adjustment difficulties and may benefit from some early intervention. In terms of the direction of future research, intervention studies would be important to conduct to explore if psychoeducation and early intervention targeted at individuals who are reporting cluster 1 type illness beliefs and who are engaging in coping strategies such as avoidance and denial would aid in the adjustment process. Of particular note, qualitative studies would be of benefit to identify in-depth processes of adjustment that the quantitative measure may be missing and to aid in the interpretation of the their results. Indeed, these results can help suggest what interventions may be of most benefit to this population. There is evidence that illness beliefs play a key role in the adjustment process and that negative beliefs are predictive of more depression and trauma symptoms. The nature of hand injuries is such that many people do experience life-changing injuries, and it is important for them to engage in the rehabilitation program to maximize functional recovery, although a full return to preinjury functioning is often not possible. Psychological approaches such as acceptance and commitment therapy (ACT) 60 are well placed to address situations where a full return to preinjury functioning is impossible. ACT is becoming increasingly used within the chronic illness arena [61] [62] [63] due to its focus on recognizing and accepting the reality of the situation and then learning to make choices that enable patients to live well and maximize their QOL despite their difficulties. This approach would challenge patients who have the automotive tendency to engage in the coping strategies noted as predicting poorer adjustment, namely avoidance and distraction. There is evidence for ACT to be effective when delivered in individual and group formats; [64] [65] [66] however, in chronic conditions such as chronic pain, which is often experienced by those with a hand injury, 32,67 group delivery is recommended. 68 This delivery format may also provide the emotional support sought by those patients reporting higher levels of depression, trauma symptoms, and functional difficulties. To date, there is no research conducted specifically on the use of ACT with hand injuries and very limited research examining the impact of any specific psychological interventions with this population. Therefore, there is a clear need for this to be explored given the rates of psychological difficulties reported by this population and the chronic nature of the injury that will continue to impact on their lives for many years to come.
Limitations
The major limitation of this study is that it was a cross-sectional study, and no cause and effect can be determined. Although it is possible that the psychological constructs we measured influenced recovery or perceptions of recovery, it is also possible that nature of the injury and recovery influenced psychological perceptions. Of note, we did not have access to participants' history in terms of premorbid mental health difficulties or specifically any prior traumas or injuries. This would be a valuable consideration for future studies as it would aid better understanding of what outcomes are directly resultant from the injury or not. Possibly, a hand injury presents greater adjustment difficulties with those patients with premorbid difficulties, in a cumulative effect. However, it may also be the case that adjustment to an injury is more challenging to those patients with no history of trauma as it perhaps shattered their illusion of safety, and they have no previous experience with coping with adversity; this is an area poorly researched within the hand injury literature and as such should be expanded on in future studies.
Having a relatively small sample of self-selecting participants limits the stability of our regression models and the generalizability of the results. In addition, it was noted that this sample reported lower rates of depression and trauma symptoms than did comparable studies suggesting that possibly the self-selecting nature of this study failed to capture those who are struggling the most. As such, these results need to be interpreted cautiously and seen within the context of the wider literature base. When considered within this context, these results sit well with previous findings, which suggest some degree of validity and reliability. The study population represents a good spread of ages, gender, and injury to a dominant hand, which is felt to accurately reflect the clinical population at large.
As noted in related studies by Chan et al 4 and Bot et al, 9 there are additional variables that may be at play that were not accounted for in this study (namely, objective severity of the injury, and self-efficacy).
Although this study combined a broad range of covariates and outcome variables, the process of adjustment remains a highly complex process and one which involves more psychological variables than were addressed here. This study serves to add to this knowledge base and highlights the significant role for considering greater psychological variables within the treatment of hand injuries, as well as highlighting the need for additional studies to be undertaken.
Conclusions
Previous studies in chronic conditions support the use of the CSM in providing a framework through which to understand adjustment. 4, [20] [21] [22] [23] [24] 55, 56 The literature on hand injuries focuses predominantly on functional outcomes, and only a few studies have considered the role of illness beliefs. These few studies however suggest that psychological variables are important in this area. The results of this study also indicate that psychological variables play a very significant role in an individual's adjustment in terms of how they understand and think about their condition, how they feel about it, and how to seek to cope with it. These factors are more strongly related to good adjustment outcomes than demographic or medical factors. These findings suggest that greater attention should be paid to psychological variables in the treatment of hand injury. Perhaps in terms of screening tools to identify those most at risk of poor adjustment or routine provision of psychoeducation sessions or earlier referral for psychological support. What is clear, however, is that further good quality, longitudinal, and intervention-based studies are required to further understanding in this area.
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